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ABSTRACT 

A total of seven species of spionid polychaetes including one new species Dipolydora 
huelma were found from Puerto Montt and Chiloé Island (Chile). Polydora cf. rickettsi, 
Dipolydora huelma sp. nov. and D. giardi were extracted from self-excavated burrows in 
calcareous substrata: mollusc shells and coralline alga. Dipolydora socialis, Boccardia 
wellingtonensis, B. chilensis and B. tricuspa were found from mud, sand and sandstone 
intertidal flats. Boccardia wellingtonensis was re-examined, and Chilean specimens of B. 
polybranchia were re-examined and suggested that they may belong to B. wellingtonensis. 
Morphological variation, habitat, boring and crawling activity, ecology, reproduction and 
development, and burrow structure of each species is described and discussed. 


Polydora and related genera belonging to spionid polychaetes (so called polydorid spe- 
cies) are found in a wide variety of habitats, from soft sediments to hard calcareous mate- 
rials (Blake, 1996). However, they often show species-specific habitat preferences (Sato- 
Okoshi, 1999, 2000). Although polydorid species include non-boring species, some of 
them are widely known for their boring activities in mollusc shells, corals, coralline algae 
and barnacles (Blake and Evans, 1973; Sato-Okoshi and Okoshi, 1997; Martin and Britayev, 
1998; Sato-Okoshi, 1999). Particularly, they have been reported as borers of commer- 
cially important molluscs and their effects on their hosts have been studied from the 
viewpoint of molluscan aquaculture (Kent, 1979; Mori et al., 1985; Okoshi and Sato- 
Okoshi, 1996; Handley, 1998). 

Los Lagos, the Tenth Region of Chile, supports an increasing development of mollus- 
can aquaculture. Important species in aquaculture in this region are oysters (Ostrea 
chilensis, Crassostrea gigas), scallop (Argopecten purpuratus) and mussels (Aulacomya 
ater, Choromytilus chorus, Mytilus chilensis). As it occurs worldwide, several polydorids 
were observed to bore into the shells of these molluscs. In this study, we had the opportu- 
nity to survey these species, together with other boring (i.e., from shells of non-cultured 
molluscs and other calcareous substrata) and non-boring polydorids inhabiting the re- 
gions of Puerto Montt and Chiloé Island, Chile (41-43°S, 72—74?W). 

Nearly all previous descriptions or reports of polydorids from Chile are based on samples 
collected from subtropical or subantarctic seas (Blake and Woodwick, 1971; Blake, 1979, 
1983; Rozbaczylo, 1985; Cafiete, 1988; Basilio et al., 1995). Our study area belongs to a 
temperate region. Thus, the data reported herein contribute to the increase of knowledge 
of the Chilean polydorids. Special attention is addressed to describe the morphological 
variability of the Chilean species reported herein, as well as to define their habitat, boring 
and crawling ability, ecology, reproduction and burrow structure. Moreover, Boccardia 
wellingtonensis (a previously known non-boring species inhabiting mud, sand or sand- 
stone flats) is re-examined based on the specimens collected during the present survey 
and Dipolydora huelma sp. nov. (a boring species inhabiting self-excavated burrows in 
calcareous substrata) is newly described. 
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Figure 1. Sampling sites in Puerto Montt and Chiloé Island, Tenth Region, Chile. 1. Puerto Montt. 
2. Quillaipe. 3. La Arena. 4. Huelmo. 5. Hueihue. 6. Ancud. 7. Pullinque. 8. Castro. 


MATERIAL AND METHODS 


Polydora, Dipolydora and Boccardia species were collected at eight sites around Puerto Montt 
and Chiloé Island, Chile in February and March 1998 (Fig. 1). Boring species were extracted from 
the shells of both natural and cultured molluscs (O. chilensis, C. gigas, A. purpuratus, Crepidula 
sp., Tegula atra, Fissurella nigra) and a coralline alga (Lithothamnium sp.). Cultured molluscs of O. 
chilensis, C. gigas and A. purpuratus were obtained at a depth of 5-12 m from protected environ- 
ments of Chiloé Island. O. chilensis, C. gigas and A. purpuratus were obtained at a depth of 5 m in 
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Table 1. Boring species of Polydora and Dipolydora from calcareous substrata in Puerto Montt 
and Chiloé Island, Chile (C = cultured, N = natural). 


Species Host Locality 
Polydora cf. rickettsi Ostrea chilensis© Pullinque, Spat originally from Ancud 
and cultured in Hueihue 
Between Ostrea chilensis“ and Hueihue 
spat collector (scallop shell) 
Ostrea chilensis" Pullinque, Castro 
Crassostrea gigas“ Pullinque 
Argopecten purpuratus© Pullinque 


Crepidula sp.` 

Tegula atra" 

Fissurella nigra" 
Dipolydora huelma Crepidula sp." 
Dipolydora giardi Ostrea chilensis© 


Pullinque, Quillaipe 
Pullinque, Quillaipe 
Pullinque, Quillaipe 
Huelmo, Quillaipe 
Pullinque 


Between Ostrea chilensis© and Hueihue 
spat collector (scallop shell) 


Crassostrea gigas“ Pullinque 
Argopecten purpuratus“ Pullinque 
Crepidula sp.` Huelmo 
Lithothamnium sp." Huelmo 


Pullinque, and O. chilensis at a depth of 10-12 m in Hueihue. Natural molluscs were collected from 
the intertidal rocky shore. 

Palp activity was examined by observing the beating frequency and strength under still sea water 
before removing from their original habitats. Then, worms were extracted by fracturing the shells 
and coralline algae with cutting pliers and a hammer. Non-boring species were obtained from the 
intertidal zone by cracking sand deposits and sandstone with a hammer and hands or sieving sand 
and mud through a mesh sieve. 

After the worms were removed from their habitats, observations were made on ability to crawl, 
morphological characteristics, state of sexual maturity, and presence and conditions of the egg- 
capsules for each species. Then specimens were fixed with 10% formalin-sea water mixture. The 
structure of the burrows was investigated using a soft x-ray analyzer (SOFTEX-EMB, Tohoku 
University ). 

Specimens were deposited in Natural History Museum and Institute, Chiba (CBM) and National 
Museum of Natural History, Smithsonian Institution, Washington, D.C. (USNM). 


RESULTS 
BoRING SPECIES 


Three species, Polydora cf. rickettsi, Dipolydora huelma sp. nov. and D. giardi, were 
found to inhabit self-excavated burrows in different calcareous substrata (Table 1). 
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Figure 2. Polydora cf. rickettsi Woodwick. A, anterior end without palps, dorsal view of the dark 
pigmented specimen which inhabits tidal pool in Pullinque; B, anterior end, ventral view of the 
same specimen as in A; C, posterior end, dorsal view of the same specimen as in A; D, pygidium of 
the same specimen as in A. Boccardia chilensis Blake & Woodwick. E, anterior end without palps, 
dorsal view; F, posterior end, dorsal view; G, pygidium. Boccardia tricuspa (Hartman). H, anterior 
end without palps, dorsal view. Scale bar 0.2 mm. 
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Figure 3. Soft x-ray photographs of burrows of Polydora cf. rickettsi (r) and Dipolydora giardi (g) 
in cultured Argopecten purpuratus (A, left valve; B, right valve) and natural Crepidula sp. (C) 
shells in Pullinque. Scale bar 10 mm. 


Genus Polydora Bosc, 1802 
Polydora cf. rickettsi Woodwick, 1961 
(Figs. 2A-D) 


Morphology of New Material.—Up to 20 mm long, 0.95 mm wide at setiger 5, for 125 
setigers. Color in life tan. 

Prostomium weakly incised, curved downward anteriorly. Caruncle extending to near 
end of setiger 3 to end of 4, once swollen in setiger 1—2; eyes absent or present, up to 4 
arranged in trapezoid. Palps transparent with dark pigmentation along edge. Body pig- 
mentation variable- without pigmentation or dark pigmentation on palp, prostomium, 
peristomium, setigers 1—4 on dorsal side, setigers 1—3 on ventral side, and posterior setigers. 
Branchiae present from setiger 7, continuing for four-fifths of body, overlapping in middle. 
Setiger 1 without notosetae. Setigers 2-4 with winged capillary neuro- and notosetae. 

Heavy spines of setiger 5 falcate with lateral tooth, spines numbering 4—5, spines alter- 
nating with pennoned companion setae; dorsal and ventral setae present. Bidentate hooded 
hooks replacing winged capillary neurosetae from setiger 7, with up to nine hooks per 
fascicle, decreasing to about two hooks per fascicle posteriorly. Hooks with constriction 
on shaft and main fang at right angle to shaft. No special posterior notosetae. 

Pygidium a flaring disc, dorsally open. 

Habitat and Ecology.—P. cf. rickettsi excavated burrows in living shells of both natu- 
ral and cultured molluscs. It was one of the most common boring species around Puerto 
Montt and Chiloé Island. More than 50 worms were observed to bore into one valve of O. 
chilensis and C. gigas, and more than 100 worms into one valve of A. purpuratus cultured 
at a depth of 5 m in Pullinque, Chiloé Island (Figs. 3A,B). Worms were observed to bore 
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initially randomly between growth squamae all over the oyster shell surface, and were 
observed to bore initially randomly between ribs, in the concave region, on the scallop 
shell. Long mud tubes were observed to protrude from the burrows. A large number of 
worms were observed to bore into the natural molluscs inhabiting tidal pool in Pullinque 
(Fig. 3C). As compared to this, only few worms were extracted per shell in the natural 
molluscs inhabiting intertidal zone except in Pullinque. No crawling activity was ob- 
served after the worm was removed from the shell. It was incapable of either crawling or 
of burrowing in mud deposits or in the crevices of calcareous substrata. Palp activity was 
weak, with palps just protruding from the burrow opening, and beating slowly. Many 
worms disappeared from the shells in the field in late March which suggested a comple- 
tion of the life span at this season. 

Reproduction and Development. —Many egg strings were found in burrows in Febru- 
ary in Pullinque. Approximately 10—15 capsules in one string; 30—80 fertilized eggs of 
90-100 um in diameter were observed in each capsule. The diameter of morula was 100— 
120 um. No nurse eggs were observed, all embryos developed simultaneously, and they 
hatched as 3-setiger larvae measuring 280 um long. The length of the capsule was 300— 
400 um each. Planktonic forms occurred mainly from March to May. They remained 
planktonic until the 16—17 setiger larvae measured 1000 um. A few 20-23 setiger juve- 
niles were obtained in February and many 16—21 setiger juveniles were obtained in May 
from the field. 

Burrow Structure.—P. cf. rickettsi excavated a typical U-shaped burrow (Fig. 3). The 
burrow was wider than that of Dipolydora giardi. 

Remarks.—Some morphological characteristics differ from the descriptions by 
Woodwick (1961) and Blake (1983). The prostomium was described as round, whereas 
the present specimens seem to have a prostomium dorsally round and ventrally weakly 
incised with its end curved downward. The caruncle extends to the end of setiger 4 in 
large specimens but extends only to near the end of setiger 3 in small ones from Puerto 
Montt and Chiloé Island. Eyes are absent or present in Chilean specimens. Body pigmen- 
tation is remarkably variable: while populations inhabiting natural molluscs in tidal pools 
had dense black pigmentation on both anterior and posterior setigers, the population in- 
habiting cultured molluscs in the subtidal zone either lacked pigmentation or were weakly 
pigmented. Instead of heavy musculature on setiger 5, and setiger 5 overlapping setigers 
6—7 as described by Woodwick (1961), setiger 5 only overlaped maximally setiger 6 in 
the present specimens. Further investigation is needed to determine whether the speci- 
mens from lower California and Mexico (collected from the tubes of Spirobranchus 
incrassatus) and Montemar, Chile (collected from the shell of Concholepis concholepis) 
and those from Puerto Montt and Chiloé Island are the same species based on morpho- 
logical, ecological and other characteristics. 

Distribution.—Puerto Montt and Chiloé Island, Chile. 


Dipolydora Verrill, 1879 
Dipolydora huelma new species 
(Figs. 4,5) 


Description.—Length 18 mm, width 1.0 mm at setiger 5, for 135 setigers. Color in life 
tan. Palps transparent with brown pigmentation along edge. Slight dark pigmentation on 
dorso-lateral side of posterior setigers. 
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Figure 4. Dipolydora huelma sp. nov. (Holotype). A, anterior end without palps, dorsal view; B, 
palp; C, anterior end, lateral view; D, posterior end, dorsal view; E, posterior end, lateral view; F, 
pygidium, dorsal view; G, posterior setigers with capillaries and special spines, lateral view. Scale 
bar 0.2 mm for A-E, 0.1 mm for F-G. 


Prostomium anteriorly rounded, caruncle extending to middle of setiger 3, eyes absent. 
Very small branchiae first appearing on setiger 6, becoming larger from setiger 7, wide in 
anterior setigers, then gradually becoming slender. Branchiae continuing to middle of 
body, absent from posterior half. Setiger 1 with both noto- and neurosetae. Setigers 2-4 
with fascicles of winged capillaries in both rami, from setiger 6 long winged capillary 
notosetae present, neuropodia of setiger 6 bearing capillaries only. Neuropodial bidentate 
hooded hooks first appearing from setiger 7, accompanying 1—2 capillaries in setigers 7— 
8 and in posterior setigers. Hooks without constriction on shaft, main fang at obtuse angle 
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Figure 5. Dipolydora huelma sp. nov. (Paratype). A, modified spines of setiger 5; B, worn modified 
spine of setiger 5; C, companion seta of setiger 5; D, bidentate hooded hooks of middle setiger; E, 
bidentate hooded hooks of posterior setiger with capillary seta; F, non-hooded hooks of post-posterior 
setiger; G, notopodial spines of posterior setiger. Scale bar 0.01 mm for A-C, 0.02 mm for D-G. 


to shaft, and only slight angle between teeth. Hooks numbering 8-9 per fascicle in middle 
setigers, gradually diminishing in number to two in posterior setigers. Hooks without 
hoods in far posterior setigers, hook with reduced angle between teeth and without ac- 
companying capillaries. Long winged posterior notosetae present almost to end of body 
accompanying 1—3 large curved acicular spines. 

Setiger 5 modified, heavy spines numbering six, falcate with large prominent acces- 
sory flange, major spines alternating with pennoned companion setae; dorsal setae ab- 
sent, short winged capillary ventral setae present. 
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Pygidium reduced, formed of four small lobes, dorsal pair longer and ventral pair shorter 
and wider. 

Variation. —Up to 1.0 mm wide at setiger 5, for 135 setigers. Specimens with or with- 
out slight dark pigmentation on dorso-lateral side of posterior setigers. Bidentate hooded 
hooks first present from setiger 7 accompanied by 1-2 capillaries in setigers 7—9. 

Habitat and Ecology.—D. huelma excavated burrows in living shells of natural popula- 
tions of Crepidula sp. from intertidal zones. This species was not extracted from the 
cultured molluscs in Pullinque in which a large number of worms of two other boring 
species inhabited. It was not common around Puerto Montt and Chiloé Island. Very little 
crawling activity was observed after removal from the shell and the worm was incapable 
of either forming a new burrow or hiding itself in mud deposits. Palp activity was weak. 
Palps were observed just protruding from the burrow and beating very slowly. 

Reproduction and Development.—Gametocytes were observed in the coelom and egg 
strings were found in burrows in February in Huelmo. Oocytes measured 100 um in 
diameter. No nurse eggs were observed and all embryos developed simultaneously in the 
capsule until hatching as 3-setiger larvae measuring 250—270 um long. 

Burrow Structure. —D. huelma excavated a U-shaped burrow, the bottom of which was 
enlarged horizontally. 

Remarks.—D. huelma resembles D. antonbruunae Blake collected from the gastropod 
shells from Peru (Blake, 1983). Both species possess curved acicular spines in posterior 
notopodia, a large flange on the modified spine of setiger 5 and branchiae beginning from 
setiger 6. However, D. huelma has a rounded prostomium, the peristomium is not trun- 
cate, branchiae always begin from setiger 6, it possesses 1—3 acicular spines with about 
six long unilimbate capillaries per posterior notopodium, and the pygidium is formed of 
four small lobes with dorsal pair longer and ventral pair shorter. Conversely D. 
antonbruunae has a pointed prostomium, the peristomium is truncate, branchiae begin 
from setiger 7 and rarely from setiger 6, about 1—2 acicular spines and 4—5 unilimbate 
capillaries per posterior notopodium, and the pygidium is formed of four small lobes with 
dorsal pair smaller. Dipolydora huelma is larger than D. antonbruunae, the latter measur- 
ing up to 8.5 mm long, 0.4 mm wide, for 90 setigers. Moreover, D. antonbruunae 1s 
distributed in tropical seas (Peru, 10?S, by Blake, 1983), whereas D. huelma occurs in 
temperate seas. 

Etymology.—The specific name huelma is derived from the geographical name Huelmo 
from where the species was first discovered. 

Type Series.—Holotype (CBM-ZW 941) and paratypes (CBM-ZW 942) extracted from 
the shells of Crepidula sp. from Huelmo, Tenth Region, Chile, collected on 24 February 
1998 by W. Sato-Okoshi and M. Takatsuka. Paratypes (CBM-ZW 943) extracted from the 
shells of Crepidula sp. from Quillaipe, Tenth Region, Chile, collected on 24 February 
1998 by W. Sato-Okoshi and M. Takatsuka. 

Distribution.—Known only from the type locality. 
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Dipolydora giardi (Mesnil, 1896) 


Polydora giardi Mesnil, 1896: 195—202. Blake, 1983: 262. Sato-Okoshi and Okoshi, 1997: 484. 
Dipolydora giardi: Blake, 1996: 186—188. Sato-Okoshi, 1999. 


Morphology of New Material.—Up to 8 mm long, 0.45 mm wide at setiger 5, for 80 
setigers. Color in life light tan, without pigmentation. Eyes absent. Caruncle extending to 
end of setiger 3 in all specimens. Long unilimbate and short regular capillary setae coex- 
Ist in posterior notopodia. Pygidium disc-like with one large ventral lobe and two small 
dorsal ones, occasionally the three lobes continuous and inconspicuous. 

Habitat and Ecology.—D. giardi inhabited intertidal and subtidal coralline algae and 
mollusc shells. It was one of the most common boring species around sampling area. A 
large number of D. giardi were observed to bore into the shells of cultured molluscs in 
Pullinque (Fig. 3A,B). Very low crawling activity was observed after being removed from 
the shell and the worm was incapable of burrowing into mud deposits. Palp activity was 
weak, beating slowly. 

Reproduction and Development.—Many egg strings were found in burrows in Febru- 
ary at Pullinque. All embryos developed simultaneously and hatched as 3-setiger larvae. 
Thirty to 40 embryos occur in each capsule; the diameter of the morula was 90-100 um; 
the length of the capsule was 300—400 um. 

Burrow Structure —D. giardi formed a narrow U-shaped burrow (Fig. 3). 

Remarks.—The specimens from Puerto Montt and Chiloé Island match the morpho- 
logical descriptions of specimens from South America (Blake, 1983), from Vancouver 
Island (Sato-Okoshi and Okoshi, 1997) and from Japan (Sato-Okoshi, 1999). 

Distribution.—Cosmopolitan in calcareous substrata. 


Non-Borinc SPECIES 


Four species, Dipolydora socialis, Boccardia wellingtonensis, B. chilensis, and B. 
tricuspa, were found to inhabit mud, sand and sandstone intertidal flats, and mud depos- 
its in shell crevices and coralline algae (Table 2). 


Dipolydora Verrill, 1879 
Dipolydora socialis (Schmarda, 1861) 


Polydora socialis: Blake, 1971: 20-23; 1983: 264. Blake and Kudenov, 1978: 248—250. Sato-Okoshi 
& Okoshi, 1997: 486. 
Dipolydora socialis: Blake, 1996: 189—192. 


Morphology of New Material.—Up to 25 mm long, 1.1 mm wide at setiger 5, for 120 
setigers. Color in life light tan. Slight dark pigmentation on and along caruncle, some 
specimens with black broken transverse lines on dorsal side of anterior setigers. Caruncle 
extends to end of setiger 7—9, larger worms with longer caruncle; branchiae beginning 
from setiger 8 and extends to near posterior end. 

Habitat and Ecology.—D. socialis inhabited mud deposits within the crevices of the 
shells of cultured Ostrea chilensis. It was also found between a spat collecting shell and a 
sessile cultured O. chilensis shell, and a shallow groove without a clear burrow was found 
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Table 2. Non-boring species of Dipolydora and Boccardia in Puerto Montt and Chiloé Island, 
Chile (C = cultured). 


Species Habitat Locality 

Dipolydora socialis Mud in crevices of Ostrea chilensis shells Pullinque 
Mud in crevices between Ostrea chilensis©  Hueihue 
shells and spat collectors (scallop shell) 


Boccardia wellingtonensis U-shaped burrows in mud, sand and Puerto Montt, Huelmo, 
sandstone flats Pullinque 
Mud and sand deposits in tidal pool Puerto Montt, La Arena, 
Huelmo 
Boccardia chilensis Mud and sand flats without burrows Puerto Montt, Huelmo, 
Pullinque 
Coralline alga Lithothamnium sp. Huelmo 
Boccardia tricuspa Mud and sand flats Puerto Montt 


under the worm. No crawling activity was observed after removal from the shell. Palp 
activity was weak with slow beating. 

Reproduction.—Gametocytes were present in all individuals in February. No egg cap- 
sules were observed. 

Remarks.—Specimens from Puerto Montt and Chiloé Island agree with the descrip- 
tions from North America (Blake, 1971, 1996; Sato-Okoshi and Okoshi, 1997) and from 
Australia (Blake and Kudenov, 1979). 

Distribution.—East, west and gulf coasts of North America; east and west coasts of 
South America; Australia; New Zealand; Japan. 


Boccardia Carazzi, 1893 
Boccardia wellingtonensis Read, 1975 


(Fig. 6) 
Boccardia wellingtonensis Read, 1975: 404—406. 


Morphology of New Material.—Up to 18 mm long, 1.4 mm wide at setiger 5, for 85 
setigers. Color in life tan. Black pigmentation on midline groove of caruncle, along both 
sides of caruncle, and until dorsal side of setigers 6-12. Palps with dark brown pigmenta- 
tion along the edge. 

Prostomium anteriorly bilobed, caruncle extending to end of setiger 1 or middle of 
setiger 2; eyes 2—6, up to three pairs arranged in trapezoid. Branchiae on setigers 2,3,4,- 
,6 and subsequent setigers continuing to posterior one-fourth of body, branchiae long and 
slim, longest at setigers 9-11, overlapping in middle. Setiger 1 with small notopodia 
lacking notosetae. Notosetae on setigers 2-4 arranged in three rows: anterior curved, 
shorter setae, posterior fewer in numbers and longer setae, and middle setae. Neurosetae 
of setigers 1—4 arranged in two rows. 

Setiger 5 modified, bearing two types of modified spines arranged in two rows: (1) 
ventral row with up to five bristle topped spines, (2) dorsal row with up to four simple, 
falcate spines without bristles; companion setae absent. Ventral fascicle with up to eight 
winged setae of setiger 5 present, dorsal fascicle absent. 

Bidentate hooded hooks replace winged capillary neurosetae from setiger 7; nine hooks 
per fascicle in middle setigers, decreasing to one posteriorly; hooks without constriction 
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Figure 6. Boccardia wellingtonensis Read. A, anterior end without palps, dorsal view of the large 
specimen; B, anterior end, ventral view of the same specimen as in A; C, posterior end, dorsal view 
ofthe same specimen as in A; D, anterior end, lateral view of the same specimen as in A; E, anterior 
end without palps, dorsal view of the small specimen. Scale bar 0.2 mm. 


on shaft and with main fang at right angle to shaft; accompanied by up to four capillary 
setae, in setigers 7 up to 11 (most specimens in setigers 7—9). Only long and short unilimbate 
capillary notosetae present in posterior setigers, special notosetae absent. 

Pygidium divided into four lobes, dorsal pair slightly smaller than ventral pair, some 
specimens without clear lateral incision separating dorsal and ventral pairs. 
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Habitat and Ecology.—B. wellingtonensis was very abundant around Puerto Montt and 
Chiloé Island, recording population densities of approximately 20,000 ind m? in mud, 
sand and sandstone intertidal flats. B. wellingtonensis excavated U-shaped burrows in 
sandstone flats, projecting their palps from one burrow opening. High crawling activity 
was observed after removing the worms from their burrows. The worm was capable of 
hiding itself in mud deposits. Palp activity was high, beating fast and strong. 

Reproduction and Development. —Many egg strings were found in February. Six to 13 
egg capsules occurred in a single string, with each capsule containing 30 to 60 eggs and 
larvae. Two different stages of larvae and many nurse eggs coexisted in a single capsule 
(e.g., two 8—9 setiger larvae, two 6 setiger larvae and many nurse eggs/capsule; two 10 
setiger larvae, three 6 setiger larvae and nurse eggs/capsule). Fertilized egg and nurse egg 
measured 130-150 um, 2-3 setiger larvae 200 um long, 6 setiger larvae 400 um, 8-9 
setiger larvae 700 um, and 10 setiger larvae 750 um. There was one black spot on dorsal 
side of each setiger from setiger 3 in all larvae. 

Remarks.—B. wellingtonensis Read, 1975 was originally described from New Zealand 
and was synonymized to B. polybranchia (Haswell, 1885), so called a cosmopolitan spe- 
cies, by Blake (1983) based on the redescription by Blake and Kudenov (1978). The 
morphological, habitat and developmental characteristics of the specimens obtained around 
Puerto Montt and Chiloé Island very well matched the original description of B. 
wellingtonensis. Type materials of B. wellingtonensis from New Zealand (deposited in 
the Museum of New Zealand) and Chilean specimens of B. polybranchia (from the 
Smithsonian Institute) were examined. The morphological differences for all studied popu- 
lations are summarized in Tables 3 and 4. 

The Chilean specimens of B. wellingtonensis here examined match the original de- 
scription by Read (1975) except for the presence of notopodia on setiger 1 in the former. 
However, a re-examination of the type specimens of B. wellingtonensis revealed that a 
small inconspicuous notopodia is present in all specimens. Moreover, habitat, burrow 
morphology and larval development pattern (lecithotrophy, adelphophagy) are similar in 
New Zealand and Chilean populations. Conversely, major differences between the two 
species occur in the caruncle size and the number of hooded hooks per fascicle (Tables 
3,4). Although caruncle length is often considered a non species-specific, size dependent 
character, Blake and Kudenov (1978) report specimens of B. polybranchia with longer 
caruncles, despite fitting the same size-range. Similarly, they had a higher maximum 
number of hooded hooks per fascicle. Taking into account all these observations and the 
abundance of the populations herein reported, we conclude that the specimens from Puerto 
Montt and Chiloé Island as well as the Chilean specimens of B. polybranchia (sensu 
Blake 1983) belong to B. wellingtonensis. 

Distribution.—New Zealand, Chile. 


Boccardia chilensis Blake and Woodwick, 1971 
(Figs. 2E-G) 


Boccardia chilensis Blake and Woodwick, 1971: 36-37. Read, 1975: 398—399. Blake and Kudenov, 
1978: 238—240. Blake, 1983: 244—246. 


Morphology of New Material.—Up to 20 mm long, 1.4 mm wide at setiger 5, for 105 
setigers. Color in life tan, greenish black on prostomium, peristomium, dorsal side of 
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setigers 1—4, white pigmentation on peristomium. Palps crossed by up to 13 white spots 
in life, white spots disappearing after fixation, only brown color remains along palps. 
Posterior setigers white. Greenish black fading or disappearing and bright white pigment 
disappearing from peristomium after fixation. 

Prostomium anteriorly deeply incised; caruncle extending to end of setiger 2; occipital 
tentacle present; eyes absent or present, 1f present up to four arranged in square, most 
specimens lack eyes, especially large specimens. Mid-dorsal swelling on setigers 5—6. 
Branchiae on setigers 2,3,4,-,6 and succeeding setigers to posterior end. Branchiae of 
setigers 2—3 longer than setigers 4 and 6. Setiger 1 with long capillary notosetae and short 
neurosetae. Bidentate hooded hooks first appear from setiger 7, main fang at right angle 
to shaft, hooks numbering up to 16 per fascicle. 

Setiger 5 modified, bearing two types of heavy spines arranged in two rows: (1) ventral 
row of spines with expanded tips without bristle, (2) dorsal row of simple, falcate spines 
without bristle; companion setae absent; only fascicle of winged ventral setae of setiger 5 
present. About six ventral spines and five dorsal spines. 

Pygidium a fleshy pad, weakly divided. 

Habitat and Ecology.—B. chilensis inhabited intertidal mud deposits, sand deposits 
and under coralline algae associated with D. giardi. High crawling activity was observed 
after removal from the shell, and the worm was capable of hiding itself in mud deposits or 
in the crevices of calcareous substrata. Palp activity was vigorous: fast and strong beating 
was observed. The species distributed in intertidal zone around Puerto Montt and Chiloé 
Island but not abundant. 

Reproduction and Development.—Egg strings were found in February. All embryos in 
capsule develop simultaneously without nurse eggs. 

Remarks.—The original description of B. chilensis from Chile by Blake and Woodwick 
(1971) and another description by Blake (1983) did not mention its color in live. How- 
ever, it is easy to distinguish living B. chilensis from other species due to its conspicuous 
markings of black and white on the dorsal surface anteriorly especially around the prosto- 
mium, and the white color posteriorly. All specimens have the same relative length 
branchiae, with slightly longer branchiae on setiger 2 than on setiger 3, which are both 
longer than those on setigers 4 and 6. It was one of the largest polydorid worms found 
around Puerto Montt and Chiloé Island. 

Distribution. —Peru, Chile, Australia, New Zealand. 


Boccardia tricuspa (Hartman, 1939) 
(Fig. 2H) 


Boccardia tricuspa: Blake, 1983: 249—250. 


Morphology of New Materials —Up to 22 mm long, 0.8 mm wide at setiger 5, for 117 
setigers. Weakly dark pigmentation around anterior end of peristomium. Setiger 1 small, 
with only neuropodia and neurosetae, notopodia absent. 

Habitat and Ecology.— Boccardia tricuspa inhabited sand deposits in the intertidal 
zone. It was never extracted from calcareous substrata. It was uncommon in the intertidal 
zone. 

Reproduction.—Unknown. 

Remarks.—The specimens from Puerto Montt match the previous morphological de- 
scriptions ofthe specimens from South America (Blake, 1983). Although there is a report 
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describing B. tricuspa as a boring species (Blake, 1983), no worms were extracted from 
calcareous substrata in Puerto Montt and Chiloé Island. 
Distribution —California, Mexico, Ecuador, Galápagos Islands, Chile. 


DISCUSSION 


Previous reports identified 12 polydorid species from Chile: Polydora  rickettsi, P. 
bioccipitalis, Polydora sp., Dipolydora armata, D. magellanica, D. giardi, D. socialis 
(all of them formerly described as Polydora), Boccardia polybranchia, B. natrix, B. 
chilensis, B. tricuspa, Carazziella carrascoi (Blake and Woodwick, 1971; Blake, 1979; 
1983; Rozbaczylo, 1985; Basilio et al., 1995). With the three newly found, Polydora cf. 
rickettsi, D. huelma sp.nov. and B. wellingtonensis, the number of polydorids reported 
along the coast of Chile is now 15 species. Seven species were collected from natural 
intertidal and aquaculture farming areas within the protected environment around Puerto 
Montt and Chiloé Island. We did not find Polydora magellanica and Boccardia natrix, 
possibly because these two species inhabit southern South America below 53°S (Blake, 
1983). Also, we did not find Polydora bioccipitalis suggesting that this species inhabits 
subtropical seas. It is necessary to survey subtidal and deep sea areas of exposed environ- 
ments to further document the species inhabiting the coast of Chile. 

It is well known that only the polydorid species, which show a modification of setiger 
5, have the ability to bore in calcareous substrata among the large family Spionidae. The 
relationships between habitat type and boring activity previously studied in Canadian 
(Sato-Okoshi and Okoshi, 1997) and Japanese (Sato-Okoshi, 1999, 2000) polydorid spe- 
cies clearly demonstrated that the characteristic of boring activity is species-specific, the 
boring species never occurring in non-calcareous substrata and vise versa. However, there 
are some species which are reported from both calcareous and non-calcareous substrata 
(Blake and Evans, 1973; Read, 1975). It is sometimes difficult to distinguish between 
boring and non-boring species especially when the non-borer inhabits mud deposits in 
shell crevices. Careful observation is needed to determine whether the worm inhabits a 
self-excavated burrow that is completely formed inside the substrate or just inhabits crev- 
ices. Adding the present study, it has been shown that: (1) Canadian boring species con- 
sisted of two Polydora, two Dipolydora and one Boccardia while non-boring species con- 
sisted of one Polydora, one Dipolydora, one Boccardiella and two Boccardia(Sato-Okoshi 
and Okoshi, 1997); (2) Japanese boring species consisted of seven Polydora, five 
Dipolydora and one Carazziella while non-boring species consisted of one Polydora, 
three Dipolydora, one Carazziella, one Boccardiella, two Boccardia and three 
Pseudopolydora (Sato-Okoshi, 1999, 2000); (3) Chilean boring species consisted of one 
Polydora and two Dipolydora while non-boring species consisted of one Dipolydora and 
three Boccardia (this study). This generic overview shows that the ability to bore into 
calcareous substrata seems to be widespread among the species of the genera Polydora 
and Dipolydora. This hypothesis is interesting from a systematic and evolutionary point 
of view. 

Present study conducted in Chile showed that the boring species exhibited low or non- 
crawling activity whereas the non-boring species exhibited higher crawling activity and 
more vigorous palp activity resulted from the observations of both fast and high beating 
frequency and strong and tough beating action under the still seawater condition. Boring 
species are considered to be protected by the hosts, suggesting that they are host depen- 
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dant. Their energetic investment towards excavating burrows in calcareous substrata 1s 
higher than that invested in crawling and competition. On the other hand, it appears that 
fitness of non-boring polydorids would be improved by investing more energy to crawl 
and compete (Sato-Okoshi, 2000). It is noteworthy to mention that Chilean D. socialis 
inhabited not only mud deposits of a shell but also was found in a self-made shallow 
groove between the shells (not a complete self-excavated burrow). Consistently, only this 
non-boring species showed behavioral and morphological characteristics similar to bor- 
ers (i.e., slow crawler, weakness in palp activity, thin branchial blood vessels). The char- 
acteristic ofthis species has been discussed in previous study suggesting that this is among 
the species which display a halfway stage of complete differentiation from non-boring to 
boring strategies (Sato-Okoshi, 2000). 

The most abundant boring species were P cf. rickettsi and D. giardi both in natural and 
cultured mollusc shells around Puerto Montt and Chiloé Island. There are some reports 
that P. rickettsi bores into several molluscs in La Serena, the Fourth Region, Chile (Cañete, 
1988). B. wellingtonensis was the dominant non-boring species inhabiting mud, sand and 
sandstone intertidal flats around Puerto Montt and Chiloé Island. High abundances of 
these three species, i.e. two boring species and one non-boring species, were found in 
Pullinque, Chiloé Island. Our results support that the study of the population dynamics, 
life history, and interaction among the three species has an intrinsic biological interest, 
but could also be relevant from the viewpoint of aquaculture. The identification of the 
settling and boring periods and the life span of the boring species is important in the 
production of shells from infestation and damage of commercially important molluscs. 
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